The compound known commercially as butylated hydroxytoluene(3:5-di-tert.-butyl-4-hydroxytoluene) is an antioxidant developed initially for use with petrol, petroleum products and rubber. Dugan, Marx, Weir & Kraybill (1954) found butylated hydroxytoluene to be an effective antioxidant for animal fats at a concentration of 0O01 %, and legislative approval for its addition to fats and foods containing fats intended for human consumption has already been given in eight countries including U.S.A., Denmark, Sweden and the United Kingdom. The toxicity of the compound to rabbits, rats, guinea pigs, cats and dogs was investigated by Deichmann, Clenmmer, Rakoczy & Bianchine (1955), who found that when it was given orally to rabbits, there was an increased excretion of both glucuronide and ethereal sulphate in the urine. The causes of the toxic and lethal effects in rabbits given large doses of butylated hydroxytoluene were investigated by Denz & 'Llaurado (1957) and some aspects of its chronic toxicity in rats were studied by Brown, Johnson & O'Halloran (1959) .
The compound known commercially as butylated hydroxytoluene(3:5-di-tert.-butyl-4-hydroxytoluene) is an antioxidant developed initially for use with petrol, petroleum products and rubber. Dugan, Marx, Weir & Kraybill (1954) found butylated hydroxytoluene to be an effective antioxidant for animal fats at a concentration of 0O01 %, and legislative approval for its addition to fats and foods containing fats intended for human consumption has already been given in eight countries including U.S.A., Denmark, Sweden and the United Kingdom. The toxicity of the compound to rabbits, rats, guinea pigs, cats and dogs was investigated by Deichmann, Clenmmer, Rakoczy & Bianchine (1955) , who found that when it was given orally to rabbits, there was an increased excretion of both glucuronide and ethereal sulphate in the urine. The causes of the toxic and lethal effects in rabbits given large doses of butylated hydroxytoluene were investigated by Denz & 'Llaurado (1957) and some aspects of its chronic toxicity in rats were studied by Brown, Johnson & O'Halloran (1959) .
It will be shown in this paper that 3:5-di-tert.-butyl-4-hydroxybenzoic acid is a metabolite of butylated hydroxytoluene in both the free and conjugated forms. The metabolism of this acid and of the antioxidant butylated hydroxytoluene has been investigated in the rabbit and the major metabolites excreted in the urine have been isolated and characterized. A summary of these results has been published (Dacre, 1960) . EXPERIMENTAL Animals, diet and do8age. The rabbits used were does ofthe New Zealand white strain, weighing 1*33-2*0 kg. They were maintained on a standard pellet diet (wheat, 40 %; pollard, 33 %; bran, 27 %) and during experiments were kept singly in metabolism cages designed to permit the separate collection of urine and faeces. For the isolation of metabolites in quantity, rabbits were maintained on a modified diet (wheat, 35%; pollard, 20%; meat meal, 15%; bran, 10%; maize meal, 10%; milk powder, 7.5%; bone meal, 1.7%; cod-liver oil, 0.8%). Water and food were supplied ad lib. and the urine was collected daily and stored at -100. In the initial experiments, single doses of 0-8 g. of butylated hydroxytoluene (BHT)/rabbit were dissolved in 7-2 ml. of olive oil and administered by stomach tube. In later experiments, doses of 0.5 and 1.0 g. in 5 ml. of olive oil/rabbit or 0*8 g. of BHT in 4 ml. of olive oil/kg. body wt. of the animals were given. Three consecutive daily doses of 0-28 and 0-65 g. of 3:5-di-tert.-butyl-4-hydroxybenzoic acid in 5 and 10 ml. respectively of olive oil were similarly administered to a rabbit. The animals usually refused food during the 24 hr. after receiving single doses of BHT and they died between 4 and 10 days after the discontinuation of the repeated doses. No obvious ill-effects were observed in the rabbit receiving the three daily doses of the acid, apart from mild anorexia.
Materials. BHT (Ionol) was purchased from the Shell Company of New Zealand and bacterial ,-glucuronidase from the Sigma Chemical Co., St Louis, Mo., U.S.A. 2:4-Dihydroxytoluene was given by Dr S. Dagley, University of Leeds; 3:5-di-tert.-butyl-4-hydroxybenzoic acid and 3:5-ditert.-butyl-4-hydroxybenzyl alcohol, for mixed m.p. and determination of spectra, were given by Dr G. R. Yohe Campbell & Chettleburgh, 1959) . All melting points are uncorrected.
Derivatives of butylated hydroxytoluene. 3:5-Di-tert.-butyl-4-hydroxybenzaldehyde was prepared by bromine oxidation of BHT dissolved in tert.-butanol according to Coppinger & Campbell (1953) ; 3:5-di-tert.-butyl-4-hydroxybenzoic acid was prepared from the aldehyde by the Cannizzaro reaction (10-15 % yield) and 3:5-di-tert.-butyl-4-hydroxybenzyl alcohol by lithium aluminium hydride reduction of the aldehyde according to Yohe et al. (1956) . The acid was also prepared in greater yield from the urine of rabbits which had been given BHT orally.
3:5-Di-tert.-butyl-4-hydroxybenzoic acid from rabbit urine. Urine (250 ml., pH 5-65, containing approx. 16,umoles of total phenols/ml.) from rabbits given BHT, was incubated with ,B-glucuronidase powder (0-2 g., about 10 000 units) with intermittent shaking in a water bath at 370 for 24-30 hr. The crystalline material which separated was collected, dried and extracted with peroxide-free ether (2 x 200 ml.) to remove the enzyme residue. Removal of the solvent in vacuo yielded 0-54 g. of colourless crystals, m.p. . Extraction of the residual urine with peroxide-free ether (2 x 200 ml.) yielded a further 60 mg. (total recovery 64%). One recrystallization from light petroleum (b.p. 60-80') or vacuum sublimation (110-120°/0-05 mm. Hg) gave colourless plates of 3:5-di-tert.-butyl-4-hydroxybenzoic acid, m.p. 210°, unchanged by admixture with an authentic sample (Found: C, 71-75; H, 8-9; mol. wt. 228. Calc. for C15H2203: C, 72-0; H, 8-8%; mol.wt. 250). Yohe et al. (1956) record m.p. 2180 for this acid. When determined in sealed tubes from a cold electrically-heated block, Yohe's sample, the sample described above and a mixture of the two all melted at 209-210°.
Methyl 3:5-di-tert.-butyl-4-hydroxybenzoate. 3:5-Di-tert.-butyl-4-hydroxybenzoic acid (100 mg.) was dissolved in dry ether (100 ml.) and diazomethane (about 2 g.) in dry ether was slowly added with intermittent shaking. The reaction mixture was kept for 4 hr. and the ether was then removed in vacuo to yield dull-yellowish crystalline plates ,of m.p. 163-165' (82 mg., 78% Paper chrommatography Phenolic compounds and their metabolites were separated on Whatman no. 1 filter-paper sheets by the descending method with the solvent systems describedinTables 1 and2. The solvent front was run for 30-40 cm. The compounds were detected and identified on paper with the following spray reagents (all prepared on a w/v basis). (1) Gibbs reagent: a solution of 2:6-dichloro-p-benzoquinone-4-chloroimine (0-1 %) in ethanol (95%) followed by a solution of sodium tetraborate (aq. 2-0%, pH 9.24). (2) Pauly reagent: a freshly prepared diazotized sulphanilic acid soln.
(0-3%) in HCI (8%) followed by a solution of Na2CO3 (aq. 20%). (3) Molybdophosphoric acid-ammonia reagent: a solution of dodecamolybdophosphoric acid (0-5 %) in ethanol (95%) followed immediately by exposure to conc. ammonia fumes (Mitchell, 1957) . (4) Naphtharesorcinoltrichloroacetic acid reagent: this was as deseribed by Elliott, Parke & Williams (1959) ; the reagent does not react on paper with acetylated-methylated glucuronides.
(5) Altman reagent: a freshly prepared solution of p-dimethylaminobenzaldehyde (4%) in acetic anhydride (containing a few crystals of sodium acetate), followed by heating at 130-1500 for 1-2 min. (Gaffney et al. 1954) .
Glycine. This was identified by the method of Consden, Gordon & Martin (1944) . The solvent system used was phenol saturated with water (3% ammonia added in the tank) and the acid was detected with a ninhydrin spray reagent (0-1% in butan-l-ol).
Spectrophotometry
Ultraviolet-absorption spectra were measured with a model DK2 recording spectrophotometer (Beckman Instruments Inc., Calif., U.S.A.). The u.v.-absorption data for the derivatives and metabolites of BHT are set out in Tables 1 and 2 respectively. Infrared spectra of BHT and its metabolites were measured with a model IR2 Beckman recording spectrophotometer in KBr disks.
Metabolite8 of butylated hydroxytoluene
Urine from rabbits given BHT had pH 5-8-6-3 and reduced Fehling and Benedict reagents. It gave no colour reaction with aq. or ethanolic FeCl3 soln. and did not react with 2:4-dinitrophenylhydrazine. By paper chromatography ofthe urine, compounds A, B, C and D were detected and some of their properties are shown in Table 2 . Compound A was detected in ether extracts of urine as collected and B, C and D in ether extracts of urine at pH 2-3. BHT was not detected, and in some urines free glucuronic acid and glucuronolactone were present. isolation of 3:5-di-tert.-butyl-4-hydroxybenzoic acid.
Urine (250 ml., pH 6-0) from a bulked supply collected over 7 days after a rabbit was given the first of five repeated daily doses of BHT (1 g.) was extracted with peroxide-free ether (4 x 100 ml.). The combine-I extracts were reduced in vacuo to yield a brownish-yellow crystalline deposit, m.p. 180-1850 (0-32 g., 10-8% of the dose). This material was redissolved in ether (100 ml.) and then shaken out with NaHCO3 soln. (aq. 5%); the acid was liberated from the bicarbonate solution and collected by extraction with ether (2 x 100 ml.). Repeated recrystallization from light petroleum (b.p. 60-800) gave large colourless plates, m.p. 208-2090 (0-2 g.), which was not depressed when admixed with authentic 3:5-di-tert.-butyl-4-hydroxybenzoic acid (Found: C, 72-4; H, 8-4%).
Preparation of the ether-soluble glucuronide fractions. Urine (200 ml.) from which the non-conjugated phenols had been removed (see above) was adjusted to pH 1-5-2-0 with dil. H2SO4 and extracted again with peroxide-free ether (3 x 200 ml.). The combined extracts were reduced in vacuo to a yellow-brown gum (1-0 g.), which gave a strongly positive test for both glucuronic acid and phenol (fraction 1). Paper chromatography showed the presence of glucuronides B and C as well as trace amounts of the glycine conjugate (compound D). The residual urine contained about 10% of the original glucuronide-reacting material. Continuous ether extraction removed this almost completely as well as the glycine conjugate. The solvent was removed in vacuo to yield a yellow-brown gum (60 mg.) (fraction 2). Paper chromatography showed the presence of compounds B, C and D.
Enzymic hydrolyses with P-glucuronidase. The ,B-glucuronidase powder was examined for hippuricase (aminoacylase 1) activity by the methods of Ellis & Walker (1942) , hippuric acid being used as the substrate. At pH 3-1, 4-6 and 6-1 no free glycine was found after incubation for 2, 24 and 48 hr. with fi-glucuronidase at 37°. The manufacturers stated that the enzyme preparation had no sulphatase activity on p-nitrophenyl sulphate.
(a) Rabbit urine. Urine (150 ml., pH 6-45), penicillin (10 000 units, Glaxo Crystapen) and ,B-glucuronidase powder (0-1 g., 5000 units) were incubated at 370 in a slow stream of N.. After 6 hr. more ,-glucuronidase powder (0-1 g.) was added and the incubation continued for a further 24 hr. with intermittent shaking. The crystalline ppt. was collected, dried and extracted with peroxide-free ether (2 x 100 ml.). Removal of the ether in vacuo gave an almost colourless crystalline product (0-22 g.), m.p. 1700, which was shown by paper chromatography with solvent system A (Table 1) to contain 3:5-di-tert.-butyl-4-hydroxybenzoic acid (R, 0-45) and an unidentified substance (RF 0-6). This was later shown to be identical with P-(3-tert.-butyl -2 -hydroxy-5 -methylphenyl)-,B -dimethylethanol), the aglycone of glucuronide C. The same compounds were identified in ether extracts of the residual urine.
(b) Ether-soluble glucuronide extract (fraction 1).
Glucuronide gum (110 mg.) dissolved in 0-2M-sodium acetate buffer (25ml., pH 4-5) was incubated with Pglucuronidase (13 mg., 660 units) at 37°. Samples were removed and the free glucuronic acid was determined by the cerimetric method of Levvy (1946) . After 1 hr. 72 % of the glucuronides were hydrolysed and 77 % after 7 hr. In buffer of pH 5-5, 90% of the material was hydrolysed after 20 hr. Glucuronide gum (0-5 g.) was incubated in acetate buffer (100 ml., pH 5-6) with ,-glucuronidase powder (0-1 g., 5000 units) for 24 hr. at 37°. The crystals which separated (185 mg.) had m.p. 170-175°. Paper chromatography with solvent system A (Table 1) showed the same two compounds with Rp 0-45 and 0-6 as described in (a) above.
Recrystallization from light petroleum (b.p. 60-800) gave 3:5-di-tert. I8olation of methyl [fi-(3-tert.-butyl-2-hydroxy-5-nethylphenyl)-,l-dimethylethyl 2:3:4-tri-0-acetyl-,-D-glucopyrano8id]uronate. From urine (500 ml.) of rabbits given BHT, the glucuronide gum from the basic lead acetate ppt. at pH 8 was prepared and methylated with diazomethane and then acetylated as described by Kamil, Smith & Williams (1951 Ether-soluble glucuronide gum (fraction 1) (3-28 g.) from 670 ml. of fresh urine from rabbits given BHT (5 g.), was methylated with diazomethane and then acetylated in acetic anhydride (25 ml.) with perchloric acid (1 drop of aq. 60%) as described by Mead, Smith & Williams (1958) . Trituration of the dried precipitated gum with absolute ethanol formed long colourless plates (0-84 g.) of methyl [,B-(3- tert.-butyl-2-hydroxy -5 -methylphenyl) -fii -dimethylethyl 2:3:4-tri-O-acetyl-,-D-glucopyranosid]uronate, m.p. 1600 (decomp.); its identity was confirmed by a mixed-m.p. determination and u.v.-absorption spectrum. The residual gum (2-0 g.) was extracted with light petroleum (b.p. 60-800) to remove any free 3:5-di-tert.-butyl-4-hydroxybenzoic acid and after dissolving in methanol (40 ml.) was remethylated and reacetylated as described above. The dried gum, which contained microcrystals, m.p. 118-120°(micro-hotstage), was dissolved in ethanol (10 ml.) and added to a column of acid-washed alumina. Three equal fractions were collected on elution with ethanol-acetic acid (1: Acid hydrolysis of methyl (3:5-di-tert.-butyl-4-hydroxybenzoyl 2:3:4-tri-O-acetyl-,-D-glucopyranosid)uronate. The crystaUine glucuronide (100 mg.) in methanol (25 ml.) and 2N-HCJ (25 ml.) were boiled under reflux for 4 hr. in a slow stream of N2. On cooling, water (25 ml.) was added and the mixture extracted with peroxide-free ether (3 x 50 ml. Acid hydrolysi8 of the glycine conjugate (compound D). Ether-soluble gum (fraction 2) (40 mg.) was applied to paper and developed with solvent system C ( Table 2 ). The band of the glycine conjugate was cut out and eluted with water (10 ml.). After hydrolysis with HC1, both glycine and 3:5-di-tert.-butyl-4-hydroxybenzoic acid were identified by chromatographic analysis.
Metabolite8 of 3:5-di-tert.-butyl-4-hydroxybenzoic acid Isolation of unconjugated 3:5-di-tert.,butyl-4-hydroxybenzoic acid. Urine (400 ml., pH 5-85) from a rabbit given 3:5-di-tert.-butyl-4-hydroxybenzoic acid (1-95 g.) in three consecutive daily doses, was extracted by shaking with peroxide-free ether (2 x 400 ml.). The extract was dried over anhydrous MgSOi and the solvent taken off in vacuo to yield a slightly yellow crystalline product. Vacuum sublimation (100-110o/0.05 mm. Hg) gave colourless crystalline plates (38 mg., 2-0 % of the dose), m.p. 2100 which was undepressed on admixture with authentic 3:5-di-tert.-butyl-4-hydroxybenzoic acid. No other compound was detected in the ether extract by paper chromatography in solvent system A ( Table 1) .
lsolation of methyl (3:5-di-tert.-butyl-4-hydroxybenzoyl 2:3:4-tri-O-acetyl-.-D-glucopyranosid)uronate. Urine (400 ml.) after removal of the non-conjugated phenols (see above) was adjusted to pH 2-2 with dil. HC1 and extracted by shaking with peroxide-free ether (3 x 400 ml.). The extract was dried over anhydrous MgSOi and the solvent removed in vacuo to yield a white friable powder (2-75 g., 93-9%). Chromatographic examination of this material with solvent systems C, E and F (Table 2) (Table 2) . No other glucuronidereacting compounds nor any other metabolites were detected in the residual urine, which gave negative Fehling and Benedict tests. The ether-soluble powder (1-6 g.) was methylated with diazomethane and acetylated with perchloric acid as described above. The precipitated gum was washed, dried and then triturated with absolute ethanol.
The completely crystalline product (1-8 g.), m.p. 127-128°, was repeatedly recrystallized from ethanol to yield long colourless needles or prisms of methyl (3:5-di-tert.-butyl-4-hydroxybenzoyl -2:3:4-tri-O -acetyl -, -D -glucopyranosid). uronate, m.p. 137-.5138' (decomp.) undepressed on admixture with the methylated-acetylated glucuronide of compound B from BHT urine, [aclO -35.0O in methanol (c, 1-0) (Found: C, 59-4,59-9; H, 6-8,7-0; OMe, 6-3%).
Acid hydrolysis of the glycine conjugate. The ether-soluble powder (150 mg.) was applied to paper and run with solvent system C ( Table 2 ). The band of the glycine conjugate was cut out and eluted with water (15 ml.). After hydrolysis, both glycine and 3:5-di-tert.-butyl-4-hydroxybenzoic acid were identified.
RESULTS
Excretion of normal metabolite8. The mean daily excretions (± S.D.), by undosed rabbits were: free phenols, 0-544 ± 0-135; total phenols, 0-667 ± 0-177; total glucuronides, 0-366 ± 0-184; ester glucuronides, 0-230 ± 0-058; ethereal sulphates, 0-164 + 0-080; glycine conjugates, 0-323 ± 0-103 m-mole.
Metabolites of butylated hydroxytoluene The results of the analytical determinations of metabolites excreted in rabbit urine after the administration of single and repeated daily doses of butylated hydroxytoluene are set out in Table 3 . Excretion of all the metabolites is complete only after 3-4 days after dosing of the animals. About 54 % of the administered dose is accounted for, and the recovery of metabolites after four and five repeated doses is not very different from that of single doses of butylated hydroxytoluene.
All the metabolites of butylated hydroxytoluene as indicated by the initial analyses, with the exception of the ethereal sulphates, were satisfactorily accounted for by the paper-chromatographic examination of urine. Methods for the location and identification on paper chromatograms of the ethereal sulphates were not successful.
Non-conjugated phenols. When urines were etherextracted at pH 5-5-6-5, only one compound was present in the extract. This was shown to be identical with 3:5-di-tert.-butyl-4-hydroxybenzoic acid. No unequivocal evidence for butylated hydroxy. toluene by chromatographic examinations of solvent extracts or steam-distillates of urine was found and if any is excreted the amount is likely to be very small.
Glucuronide conjugate8. The excretion of glucuronides accounts for almost 36 % of doses of butylated hydroxytoluene (Table 3) and 16 % could be attributed to an ester-type glucuronide (compound B). Paper-chromatographic analysis also confirmed the excretion of two different glucuronides (Table   2 ). These two metabolites were isolated from urine as the crystalline methylated-acetylated derivatives. The ester glucuronide (compound B) was shown to be identical by m.p., mixed m.p., chromatographic behaviour and u.v. spectrum with the fully acetylated-methylated glucuronide isolated from the urine of rabbits given 3:5-di-tert. The aglycone has not yet been synthesized. Glycine conjugate. This metabolite (compound D) was shown to be chromatographically identical with the glycine conjugate that is present in urine after the administration of 3:5-di-tert.-butyl-4-hydroxybenzoic acid to a rabbit. Hydrolysis of the conjugate eluted from paper chromatograms confirmed that its structure is 3:5-di-tert.-butyl-4-hydroxyhippuric acid.
Ethereal uphates. About 80/ (+ 1 9) of doses of butylated hydroxytoluene were excreted as ethereal sulphates (see Table 3 ).
Mercapturic acid8. No consistent indication of the excretion of butylated hydroxytoluene in the form of mercapturic acid conjugates was found.
Metabolites of 3:5-di-tert.-butyl-4-hydroxybenzoic acid After the oral administration of 3:5-di-tert.-butyl-4-hydroxybenzoic acid in three consecutive daily doses to a rabbit, more than 80 % was accounted for as ester-type glucuronide and about 9 % as a glycine conjugate. Excretion of metabolites was normal on the fifth day after dosing commenced. The recovery of the metabolites is set out in Table 4 . The glucuronide was 3:5-di-tert.-butyl-4-hydroxybenzoyl P-D-glucosiduronic acid and the glycine conjugate was 3:5-di-tert.-butyl-4-hydroxyhippuric acid. 
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2:2'-dipyridyl (Anglin, Mahon & Chapman, 1956; Eastman Chemical Products Inc., 1957) , in our hands the method was not sufficiently accurate nor applicable to the routine analysis of butylated hydroxytoluene in urine samples. No free butylated hydroxytoluene was found by the ferric chloride-2:2'-dipyridyl method, nor was it seen in any of the paper chromatograms. Similarly, there was no evidence of conjugates hydrolysable to butylated hydroxytoluene itself. Furthermore, no evidence was found for the conjugation of the metabolites of butylated hydroxytoluene in the normal manner through the hindered hydroxyl group. Confirmation of a free unconjugated hydroxyl group was obtained from measurements of the infrared spectra of these metabolites (cf. Bohn & Campbell, 1957) . From the metabolites isolated it is clear that butylated hydroxytoluene is oxidized either by conversion of the methyl group in position 1 into a carboxyl group or by -oxidation of one of the tert.-butyl groups to the primary alcohol stage, and that the conjugates are formed through one of these two new groups. As the phenolic hydroxyl of butylated hydroxytoluene is sterically hindered, the pathway by cw-oxidation is probably the one followed for ethereal sulphate synthesis. The conjugation of certain types of primary alcohols with sulphuric acid is known to occur (Williams, 1959) . Both types of oxidation have been reported previously: about 10 % of an oral dose of p-cresol is excreted as free and conjugated p-hydroxybenzoic acid (Bray, Thorpe & White, 1950) and up to 90 % of a dose of tert.-butylbenzene is oxidized by rabbits to 2:2-dimethyl-2-phenylethanol and excreted as a glucuronide (Robinson & Williams, 1955) . As far as we are aware, this is the first example of a single compound following both oxidative routes and involving three different conjugating agents.
The study has shown that rabbits can cope with relatively large single doses of butylated hydroxytoluene (Table 3 ) and up to three daily doses of 3:5-di-tert.-butyl-4-hydroxybenzoic acid (Table 4) . That four and five consecutive daily doses of butylated hydroxytoluene have cumulative and lethal effects is, however, not very reassuring. The metabolites described account for 54-1 0/ ( + 7 2 %) of the dose.
The fate of the remainder is unknown. SUMMARY 1. The metabolism of the antioxidant 3:5-ditert.-butyl-4-hydroxytoluene (BHT) and its oxidation product, 3:5-di-tert.-butyl-4-hydroxybenzoic acid, has been studied in the rabbit.
2. Rabbits excreted BHT mainly as glucuronides, some 16 0 % as an ester glucuronide and 19-4 % as an ether glucuronide. Unconjugated phenol (8-4 %), ethereal sulphate (8-0 %) and a glycine conjugate (1.8 %) were also excreted. The distribution and recovery of metabolites when four and five daily doses were given was not significantly different from that of single doses of BHT. 3. After three consecutive daily doses of 3:5-ditert.-butyl-4-hydroxybenzoic acid, a rabbit excreted 84 0 % of the total dose as ester glucuronide, 8.8 % as a glycine conjugate and 5 2 % was not conjugated.
-4. The ester glucuronide, isolated from the urine after both BHT and the acid as the triacetyl methyl ester, is 3:5-di-tert.-butyl-4-hydroxybenzoyl f-Dglucosiduronic acid.
5. The ether glucuronide, isolated from BHT urine as the triacetyl methyl ester, is f,-(3-tert.-butyl-2-hydroxy-5 -methylphenyl) -,B,B dimethylethyl B-D-glucosiduronic acid. 6. The glycine conjugate of both BHT and the acid is 3:5-di-tert.-butyl-4-hydroxyhippuric acid.
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